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Abstract 


Flame-retardant properties are conferred on styrenic polymers by compounding the polymers with a blend 
of : (a) red phosphorus and (b) a water-insoluble phosphorus compound. 
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KoMHTeT Pocchhckoh QeAepamm 
no naTeHTaM h TOBapHHM 3HaxaM 

( i2)OriHCAHHE H30EPETEHH5I 

k naTeiny Pocchhckoh <Peaepaii;HH 
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(22) 16.09.92 



(21) 5052953/04 

(31) 9119795,4 

(32) 17.09.91 

(33) GB 

(46) 20.12.97 Bioji. Ns 35 

(72) <DpeHCHC O'Smh 3raHJioii(NG), Mafeji 

Axoh YHjibflMC(GB), KpHCTOtJiep MaHJi3 

Byjixayc(GB), #xoh flaBHC(GB) 

(71) (73) Oji6pairr ana BmibCOH K)K JIhmh- 

Tej« (GB) 

(56) US, naTeHT,4442255 t kji. 524-414, 1984. 
US, naTeHT, 4333869, o. 524-100, 1984. 
(54) OrHE3AmHmEHHAH IIOJIHMEP- 
HAfl KOMn03imH5I 



(57) Hcn0Jib3OBaHHe: b npoH3BOflcxBe orae3a- 
mumeHHhix noJmMepHHX MaTepnajioB. Cym- 
HocTb H3o6pereHHfl: raesanpimeHHaii 
nojiHMepnaa KOMno3HECHfl CQflepaarr, Mac.%: 
roMo-mm conanHMep cthpoji 100, BOflOHepa- 

CTBOpHMHft (|)OC(}}aT, BBl6paHHHH H3 ipymiH 
COeAHHeHHH, BKJUQVZiOmFB. 0-(J)OC(})aT M&rta- 

MHHa, raipo4>oc(})aT MeJiaMraa, ncwiH(})oc<J>aT 

aMMOHHfl H 3TH^eHZfHaMHH4>Oc4)aT 0,5-20,0, 

KpacHHH <£oc<j>op 0,5-10,0. CBOHcrsa nan- 
HMepa: kmoiopoahhh khackc 23,2-23,9%, no 
Merofly UL 94 HeropiomiH mm caM03aTyxaio- 
3 3.n. cfj-jiu, 2 Ta6;i. 
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H3o6peTeHHe othochtce k orae3antHmeH- 
hoh no/WMepHOH KOMH03UI1HH , coAepacamefi 
nojwuep crrHpo^a h aHTmrapeH. 

KpacHHH 4>oc(j>op h 4x5c4>opocoAep»anpie 
coeflHHeHHfl b OT^ejibHocTH choco6hh npHjja- 
Bara aHTHnnpeHOBHe criOHCTBa hckotophm 
no^iiMCpHhiM MaTepna^aM, HanpwMep nojmaMH- 
AaM. B to :xe BpeMfl ohh He npimaioT tskhx 
CBoficrB flpyraM MaTepna^aM, HanpHMep hoji- 
HMepaM Ha ochobc crapojia h hckotophm 
nojiHo;ie(i>KHaM. fl^ia xaamoro o6pa6araBaeMoro 
nauHMepa aoji^kho 6wh HafeeHO "xpirnme- 
CKoe" 3HaueHHe coAepacaHHs aHTmrapeHOBHX 
Ao6aBOK, BHme Koroporo BOcruiaMeHaeMocTb 
noOTMepa Moacer 6htb b fleftcTBHT€Jn»HOcra 
BHme h HHxe xoroporo He moxct 6htb 
flocTHTHyTa npHeivuieMaa creneHb HeB03ropae- 

MOCTH, 

B^H^KaihnHM anajioroM KOMno3Hmni Hacro- 
«mero H3o6peTeHHa sBjiaercsi imtwt CIIIA 
4333869, r^e oiracaHO, mto onpefleaeHHaH 
orHesantHTHa^ komhoshuha Ha ocHose ijxjctJjaTa 
a^eKTHBHa b nojranponBuieHe npn 3arpy3Ke 
25% h b nojmcnipojie npH 3arpy3Ke 35%. 
3to cjmmKOM 6ojn>moe xojnwecrBO Ao6asxH h 
HeyAo6no b hphmchchhh. 

Abtop Heo^H^aHHo o6Hapy«M, uto cMecb 
KpacHoro 4)oc4)opa c (Jxjc^opocoflepxamHM 

COeOTHeHHeM npHBOOTT K 34>4>eXTOBHOMy H 
SKOHOMKMHOMy 3aMejyieHHK) ropeHHii CTHpOJIO- 

bhx nojiHMepos. 

Cootb ercTB shho flaHHoe H3o6pereHHe otho- 
chtcjj k orHeaamameHHofl nojiHMepHoft komho- 
3HII.HH, coflepxamefi nojiHMep crnpo^a h b 
Ka^ecTBe aHnmHpeHa BOAOHepacrBopHMwa 
(Jjoc^aT, BH6paHHHH H3 rpynnH coc^hhchhh, 
BFuiKwaiomefl opTo4>oc(J)aT MejiaMHHa, impo- 
(fcoccfcaT M&iaMHHa, nojiH({>oc(t)aT aMMOHHa h 
3TH^enflHaMHH<J)0c4)aT, h cHHepniTiniecKyK) 
Ao6asxy, ormmaiQmpiica; ten, htq om coflep- 
xcht b KasecTBe CHHeprHTHMecKOH go6aBKH 
xpacHHfi $oc4)op npn caeAyiomeM cooTHome- 
hhh KOMnOHeHTOB, Mac^i.: 
Ilo^HMep crapojia 100 

BoflOHepaCTBOpHMHfl (froctfcaT, 
Bta6paHHHH H3 rpynnH coe^H- 
hghhh, BKJnovaiomeii opto<Jjoc- 
4>aT MejiaMHHa, nHpo4>oc<t>aT 
MejiaMHHa, nojiH<i>oc(t>aT aMMo- 

HHJI H 3TH^eHflHaMHH4>OC(t)aT OT 0,5 AO 

20,0 

KpacHHft (toccjwp ot 0,5 ao 

10,0 

II p GRItO HTHTe/Ib HO OHa C0Aep>KHT OT 2 AO 

20 Macu. Ha3BaHHoro BOAOHepacrBopuMoro 
$oc4)aTa h ot 2 ao 10 Mac.M, Kpacnoro 4)occj3opa 
hjth ot 5 ao 20 Mac.M. Ha3BaHHoro BOAOHepa- 
CTBopHMoro ({jocctaTa h ot 5 ao 10 Mac.M. 



KpacHoro (Jjoc4)opa Ha 100 Mac.q. nojiHMepa 
crapana. 

B KavecrBe nojiHMepa cnipajia OHa coAep- 
roMo- hjih conojiHMep crapojia, Bu6paH- 
hhh R3 rpynrmr coeAHHenwH, BianoijaiomeH 
cono^HMep CTupo^a c 6yTaAHeHOM, conaaHMep 
aKpunoHHTpHjia , 6yTaAneHa h crapojia, 6jiok- 
cono^HMep CTHpoji-6yTaAHeH-CTMpoJi h cona^H- 
Mep crepojia c aKpH^OHHTpnjioM, 

Komiioshiihh, cooTBercTByionme A^HHOMy 
H3o6peTeHHio MOiyr TaicKe BKJiKraT* o6me- 
npHHSTHe Ao6aBKH, o6hsho ncno;n»3yeMHe b 
npoH3BOACTBe miacTHMHMx MaTepnanoB, Taicne 
KaK TepMocTa6a,TH3aTopH , CBerocra6iuiH3aTO- 

pH, aHTHOKCHAaHTH, aHTHCTaTHMeCKHe Ao6aB- 
KH, DHTMeHTbl, HanOJIHETTCJIH, CMa30^£HHe 

Bemecraa, miacrH^HKaTopN, Ao6aBKn, yBejra- 
uHBaiomHe yAaponpOMHocrb, cnmBaiomHe aren- 
th h BcnoMoraTejiBHHe BemecTsa, 
npHMeraeMHe npn nepepadonce. 

06paaei; aHTmrapeHOBOH nojnsMepHoii kom- 
nosmspz TOOTmHoft (0,317 cm) yAOB^erBopaeT 
Tpe6oBaHHSM Tecra V UL-94 craHAapra. 

npeztnoMTHTe^TbHue ocymecrBJieHHH a3hho- 
ro H3o6pereHHH npoamnocrpHpoBaHH npn 
noMOiua oieAyiomerK) npHMepa: 

B npHMepax c 1 no 3 nopomKoo6pa3HHii 
nojracrHpo^ (High Impact Grade Neste SB 
735) o6pa6araBanH 2-KMorpaMMOBMMH nop- 
upsnm c yKa33HHHMH Ao6aBKaMH h cmccamh. 
FIojiyMeHHe ocymecrBJUura b AsyxmHeKOBOM 
3KCrpyAepe Betol npn 240°C. 

riarcocKH SKCTpaAHposaHHoro MaTepaajia c 
To^mHHofi or 0,793 ao 6,35 mm HccneAOBajm 
Ha B03ropaeMocTL c noMombio Tecra, npejryc- 
MOTpeHHoro b American National Standard 
UL-94V h limiting Oxygen Tecra, npeAycMor- 
peHHoro b ASTM D2863-77, 

Tpn npHMepa, munocTpHpyionuie H3o6pe- 
TCHne, npHBeACHBi b Ta6^Hi^e 1 KaK npHMepu 
c 1 no 3. CpaBHirrejibHHe npHMepu 1 h 2 
noKa3MBaiOT AeiicTBHe KpacHoro (J>oaJ)opa kzk 
TaxoBOro h Kpacnoro (}30C(jx)pa b cmcch c 
MejiaMHHOM Ha B03ropaeM0CTb ncwiHCTHpo^a. 

CneayioiUHe tph npHMepa, arcjnocrpHpyio- 
m,m AaHHoe H3o6pereHHe r npuBeaeHH b 
Ta6^nae 2 xax npHMepa c 4 no 6. 
CpaBHHTeJibHue npHMepu c 3 no 5 noKa3UBaiOT 
B/iHSHse xpacHoro $occ{)opa xax TaxoBOro Ha 
cootb erCTByiomHe noaiHMepH. 

B npHMepax c 4 no 6 neHCTBHe cmcch 
KpacHHH 4)oct)x)p-Me^aMHH 6huio oaeneHO nn% 
Tpex CTHpa?ioBHx nonHMepoB. 

BhLiH HcnOvib30BaHfcj oieAyjomne Mapxn 
n ™Mepa: 

YAaponpoMHHH no^HCTHpoji (YlinC) - BP 
4230 
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AKpiuioHHTpiui/6yTaAKeH/cTHpo^ (ABC) - 
Lucky 151 

CTHpaji/aicpHJioHHTpHfl (CAH) Enichem 
Kostil AFL-2000PA 

B 3thx npHMepax napTHH no 500 r 
o6pa6aTHB&nH b AByxmHexoBOM 3KcrpyAepe 



Prism Laboratory. ChviHTbie o6pa3upu axcrpy- 
AHpoBaHHoro MaTepaajia ncnuTaHH xax b 
npHMepax c 1 no 3 h pe3y^bTara npeAcraB^eHH 
b Ta6jmne 2. 



(DOPMYJIA H30BPETEHHA 



1. Orae3annimeHHasi noraMepHas komho3H- 
Uhh, coAepxama* noAHMep crapo/ia h b 
Ka^ecTBe aHTunnpeHa . BOAOHepacxBopHMHH 
4>oaI>aT t BH6paHHHH H3 rpyninj cocahhchhh, 
BKjno^aiomeH opTo4x)c4>aT MejiaMHHa, impo- 
4)oc<J)aT MCJiaMHHa, notAH<{)oa}>aT aMMOHaa h 

3THfleHAHaMHH(t)0C4)aT, H CUH£prBTHM£CKyK) 

Ao6aBKy, onuiuHaioWfCuicu reM, mto ona 
coAep^KHT b Kavecrae CHHepraTHqecxoH Ao6as- 
kh xpacHHH cjjoccfcop npn caeAyiomeM cootho- 
meHHH KOMnoHearoB, Mac.v.: 

IIoOTMep cTHpona 100 

BoAOHepacTBopHMHi r (fjoaJ)aT, 

Bbi6paHHMH H3 rpyrima coeAH- 

HeHHH, BmnoHaionxe^ opToqpoc- 

4>aT MejiaMHHa, impo<|)oc4)aT . 

MejiaMHHa, noAH^oocfcaT aMMo- 

HH5I H 3TH^eHAHaMHH(J)OC43aT 0,5 - 20,0 

KpacHHH 4>oc4)op 0,5 - 10,0 



2. KoMno3Hn^fi, omjiunafomaxcsi tsm, hto 
oHa coaepacHT 2 - 20 Mac.q. Ha3BaHHoro 
BOAOHepacTBopHMoro 4>oco>aTa h 2 - 10 Mac.M. 
xpacHoro (J)oc4)opa Ha 100 Mac.i. nojmMepa 
CTHpowa. 

3. KoMno3mmfl no n.l, omjuiKatou^asicsi 
TCM, TO) OHa coAepacHT 5 - 20 Mac.^. 
H33BaHEoro BOAOHepacrBopHMoro 4)oc4?aTa h 5 
- 10 Mac.M. xpacHoro <jx)c<jx)pa Ha 100 Mac* 1 !. 
noJiHMepa CTnpojia. 

4. KoMno3Hn^L2 no n.l, omjiunaiou^asiCA 
TeM, *rro b xa^ecxBe nojiHMepa crapojia OHa 
coAepxHT roMO- hah conoAHMep crHpoaa, 

B£l6p3HHHH H3 rpyTTTTH COeAHHCHHH, BKAKTO- 

lomeii conoraMep crapojia c 6yTaAHeHOM, 
conojraMep aKpHJioHHTpHjia f 6yTaAHeHa h 
CTHpoAa, (wiOKconoAHMep CTHpoA-6yraAHeH-cTH- 
poA h cono^uiMep crapojia c ax phjtohhtphjtom . 
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Ta6nn 14a 1 



npn~ 

Mep 



1 



CpaB. 
np.1 
CpaB. 
np.2 



flo6asffa, 

BeCOBOpi % 



KpacHwii cpoc<£>op 

6,9% 
Menamn^ocdpaj 

8,1% 
KpaCHbIM (t>oc$op 
6,9% 
nupoc^oc^aT 
8,1% 
KpacHbiM $oc$op 
10% 
AmmohmA- 
norw4>oc4>aT 
10% 

KpacHbtft cjwccfcop 
15% 

KpacHbiK $occpop 
9% 

Me/iaMMH 6% 



KH, %0 2 



23,2 
23,3 
23,6 

23,0 
23,2 



MeTOfl UL-94V*. Bo3ropaeM0CTb. 



6,35 mm 



V-0 
V-0 
V-0 

V-0 
NR 



3,175 mm 



V-0 
V-2 
V-0 

NR 
NR 



1,587 mm 



V-2 
V-2 
V-2 

NR 
NR 



0,793 mm 



V-2 
NR 
V-2 

NR 
NR 



* o6o3HaMeHMfl noK33aTeneft B03ropaeMocrw: 

V-0 - HeropKWMtf ; 

V-1 , V-2 - CaM03aTyxaiomMB; 

NR-HeTflaHHbix. 



Ta6nvma 2 



ripwMep 


floGaeKa, 




KM, %0 2 


Bosro 


paeMOCTb no MeTOAy UL-94V" 




BeCOBOM % 


ep 




6,35 mm 


3,275 mm 


1,585 MM 


0,793 mm 


4 


KpacHbifi P 

6,9% 
MeMaMMH^jo 
cc|>aT 8 ( 1% 


ynnc 


23,5 


V-0 


V-0 


V-2 


V-2 


5 


KpacHbiPi P 

6,9% 
MenaMKHcJx) 
c^aT 8,1% 


ABC 


23,2 


V-0 


V-2 


V-2 


V-2 


6 


KpacHbiw P 

6,9% 
MenaMUHCjDO 
c$aT8,1% 


CAH 


23,9 


V-0 


V-2 


V-2 


V-2 


CpaBH. 


KpacHbw P 


ynnc 


22,7 


V-0 


NR 


NR 


NR 


np.3 


15% 














CpaBH. 


KpaCHbIM P 


ABC 


22,8 


V-0 


NR 


NR 


V^2 


np.4 


15% 














CpaBH. 


KpacHwfi P 
15% 


CAH 


22,1 


V-1 


V-2 


V-2 


V-2 


np.5 















* 06o3HaHeHHfl noKa3aTeJiefi B03ropaeM0CTn: 

V-0 - HeropHDMMvi; V-1 w V-2 - CaM03aTyxarauiMfi; NR - Het aaHHbix. 
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